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AB A proteinase of 24 kD was found associated with sporozoites of 

Cryptosporidium parvum. Optimal hydrolysis of azocasein, casein, 
bovine serum albumin, and gelatin occurred at a pH of 6.5-7.0. Activity 
against azocasein was inhibited by ethylenediaminotetraacet ic acid (EDTA) , 
iodoacetic acid (lAA) , trans -epoxysuccinyl -L- leucylamido ( 4 -guanido) butane 
(E-64) , and phosphoramidon , suggesting that the enzyme was a 
metallo-dependent cysteine proteinase. Both serine and 
aspartate protease inhibitors failed to inhibit enzyme activity. The 
enzyme was partially purified by preparative isoelectric focusing of 
parasite membrane proteins. Polyclonal antiserum to parasite membrane 
proteins was generated in rats. The enzyme- containing fraction was 
subjected to SDS-PAGE and probed with antiserum, and the 
antibodies against the protease were eluted directly from 
nitrocellulose blots. An indirect immunofluorescence assay using these 
monospecific antibodies revealed that the protease occurred on 
the surface of sporozoites, but was not associated with oocyst walls, 
rhoptries, or micronemes . 
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AB The senescence of carnation (Dianthus caryophyllus L.) flower petals is 

regulated by the phytohormone ethylene and is associated with considerable 
catabolic activity including the loss of protein. In this paper we present 
the molecular cloning of a cysteine proteinase and show that its 
expression is regulated by ethylene and associated with petal senescence. 
A 1600 bp cDNA was amplified by polymerase chain reaction using a 
5 '-specific primer and 3 ' -nonspecific primer designed to amplify a 
1-aminocyclopropane-l-carboxylate synthase cDNA from reverse - transcribed 
stylar RNA. The nucleotide sequence of the cloned product (pDCCPl) was 
found to share significant homology to several cysteine proteinases rather 
than ACC synthase. A single open reading frame of 428 amino acids was 
shown to share significant homology with other plant cysteine proteinases 
including greater than 70% identity with a cysteine proteinase from 
Arabidopsis thaliana. Amino acids in the active site of cysteine 
proteinases were conserved in the pDCCPl peptide. RNA gel blot analysis 
revealed that the expression of pDCCPl increased substantially with the 
onset of ethylene production and senescence of petals. Increased pDCCPl 
expression was also associated with ethylene production in other senescing 
floral organs including ovaries and styles. The pDCCPl transcript 
accumulated in petals treated with exogenous ethylene within 3 h and 
treatment of flowers with 2 , 5 -norbornadiene , an inhibitor of ethylene 
action, prevented the increase in pDCCPl expression in petals. The 
temporal and spatial patterns of pDCCPl expression suggests a role for 
cysteine proteinase in the loss of protein during floral senescence. 
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AB Among nine cDNA clones (named RD) corresponding to genes that are 

responsive to dehydration in Arabidopsis thaliana, two clones, RD19 and 
RD21, were analyzed further. Northern blot analysis revealed that both the 
RD19 and RD21 mRNAs were not induced by abscisic acid. Neither RD19 nor 
RD21 mRNA synthesis was responsive to cold or to heat stress. On the other 
hand, transcription of both the RD19 and RD21 mRNAs was strongly induced 
under high-salt conditions, which suggests that the genes corresponding to 
RD19 and RD21 may be induced by changes in the osmotic potential of plant 
cells. Putative proteins, RD19 and RD21, encoded by two of the RD cDNAs 
have amino acid (aa) sequences typical of the catalytic sites of cysteine 
proteinases (CysP) , RD21 and RD19 appeared to contain signal peptides that 
function in protein secretion. RD21 contains an aa sequence similar to 
that of the C-terminal extension peptide. Phylogenetic tree analysis 
indicated that the putative RD21 and RD19 proteins are quite different 
types of CysP, Genomic Southern analysis revealed that each gene family 
contains at least two members, which do not cross -hybridize . The two genes 
corresponding to RD19 and RD21 (rdl9A and rd21A, respectively) were cloned 
and their structural analysis revealed the presence of two and four 
introns, respectively. The numbers and sites of introns differ between the 
genes, supporting our hypothesis that rdl9A and rd21A belong to different 
subfamilies of genes encoding CysP. The transcription start points were 
determined by primer extension. Two conserved sequences were found in the 
promoter regions of the two genes. 
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AB BACKGROUND: Cysteine proteases are involved in a variety of cellular 

processes including cartilage degradation in arthritis, the progression of 
Alzheimer's disease and cancer invasion: these enzymes are therefore of 
immense biological importance. Caricain is the most basic of the cysteine 
proteases found in the latex of Carica papaya. It is a member of the 
papain superfamily and is homologous to other plant and animal cysteine 
proteases. Caricain is naturally expressed as an inactive zymogen called 
procaricain. The inactive form of the protease contains an inhibitory 
proregion which consists of an additional 106 N-terminal amino acids; the 
proregion is removed upon activation. RESULTS: The crystal structure of 
procaricain has been refined to 3.2 A resolution; the final model consists 
of three non-crystallographically related molecules. The proregion of 
caricain forms a separate globular domain which binds to the C-terminal 
domain of mature caricain. The proregion also contains an extended 
polypeptide chain which runs through the substrate-binding cleft, in the 
opposite direction to that of the substrate, and connects to the N 
terminus of the mature region. The mature region does not undergo any 
conformational change on activation. CONCLUSIONS: We conclude that the 
rate-limiting step in the in vitro activation of procaricain is the 
dissociation of the prodomain, which is then followed by proteolytic 
cleavage of the extended polypeptide chain of the proregion. The prodomain 
provides a stable scaffold which may facilitate the folding of the 
C-terminal lobe of procaricain. 
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AB Cathepsin L is a member of the papain superfamily of cysteine proteases 
and, like many other proteases, it is synthesized as an inactive 
proenzyme. Its prosegment shows little homology to that of procathepsin B, 
whose structure, the first for a cysteine protease proenzyme, has been 
determined recently. We report here the 3-D structure of a mutant of human 
procathepsin L determined at 2 . 2 A resolution, describe the mode of 
binding employed by the prosegment and discuss the molecular basis for 
other possible roles of the prosegment. The N-terminal part of the 
prosegment is globular and contains three alpha-helices with a small 
hydrophobic core built around aromatic side chains. This domain packs 
against a loop on the enzyme's surface, with the aromatic side chain from 
the prosegment being located in the center of this loop and providing a 
large contact area. The C-terminal portion of the prosegment assumes an 
extended conformation and follows along the substrate binding cleft toward 
the N-terminus of the mature enzyme. The direction of the prosegment in 
the substrate binding cleft is opposite to that of substrates. The 
previously described role of the prosegment in the interactions with 
membranes is supported by the structure of its N-terminal domain. The fold 
of the prosegment and the mechanism by which it inhibits the enzymatic 
activity of procathepsin L is similar to that observed in procathepsin B 
despite differences in length and sequence, suggesting that this mode of 
inhibition is common to all enzymes from the papain superfamily. 
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